Angiogenesis and vasculogenesis in rheumatoid arthritis.
Angiogenesis is the formation of new capillaries from pre-existing vessels, whereas vasculogenesis is de-novo capillary formation from endothelial precursor cells (EPCs). Current understanding of the role of angiogenesis and vasculogenesis in rheumatoid arthritis (RA) and possibilities of therapeutic intervention should be summarized. There have been many recent studies on the role of the hypoxia and hypoxia-inducible factor (HIF)-vascular endothelial growth factor (VEGF)-angiopoietin axis in angiogenesis associated with RA. The role of additional growth factors, chemokines, cytokines, matrix components and adhesion molecules has been further characterized. Macrophage migration inhibitory factor (MIF) may link inflammation, angiogenesis and atherosclerosis. Junctional adhesion molecules (JAMs) and focal adhesion kinases (FAKs) have recently been implicated in inflammatory angiogenesis. Novel information regarding the role of serum amyloid A (SAA) and sphingosine kinase has become available. Most of these angiogenic factors have recently been targeted using various techniques and arthritis models. Whereas angiogenesis is abundant in RA, there is defective EPC function and vasculogenesis leading to atherosclerosis and vascular disease in arthritis. Treatment with EPCs already under investigation in vascular diseases may also be attempted in RA. Targeting angiogenesis and restoration of vasculogenesis may be beneficial for the therapy and outcome of RA.